NATIONAL SENIOR CERTIFICATE: NAUTICAL SCIENCE: PAPER | — ANNEXURE BOOKLET

ANNEXURE 1

EXAMINATION NOTES AND DEVIATION CARD

1. All relevant working must be shown on the answer sheet.
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2. All work done on the chart must be done lightly, using a 2B pencil.

3.  Corrections applicable to courses and bearings must be calculated correct to

the nearest 1° and plotted to a similar accuracy.

DEVIATION CARD

Comp. Dev. Comp. Dev.
Head Head

000 4° E 180 3°E
010 5°E 190 4° E
020 4° E 200 5°E
030 3°E 210 4° E
040 2°E 220 3°E
050 1°E 230 2°E
060 1°wW 240 1°E
070 2°W 250 0°
080 3°wW 260 1°wW
090 4°'W 270 2°W
100 5°wW 280 3°wW
110 4°'W 290 4°W
120 3°W 300 5°W
130 2°W 310 4°W
140 1°wW 320 3°W
150 0° 330 2°W
160 1°E 340 1°wW
170 2°E 350 2°E
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ALTITUDE CORRECTION TABLES 10°-90°—SUN, STARS, PLANETS

IEB Copyright © 2019

OCT—MAR, SUN  AFR—SEFT. S5TARS AND PLANETS DIr
App. Lower Upper| App. Lower Upper || App. . App. Additonal || Heof . Hr ot | H: 4 ..
Ale. Limb LiJ!IL'Il Al Limb  Limk i Al Core? I Alr, (.:DU‘IT” ]:-':I"t' Coren E:m_ I":]'f Corm
5 | . i | 1987 m fr. 1t
934, ID-rE 1|J-s |23y |0:l5- a2 9 56 _ 5:3 VENUS %.u5p ol
o iR B 51_f_m_ o e 5|y rme 26 b R T35 a3
g 56 :1-2 i I 10 0%, m-g s || 1O 20 5-1 e =4 28 A g2 | 20— 25
= OE-I}-II-:--n-z [ 22 13 4 0920 || 1° 33 g-c:- o 3. 30 _ 3 g8 | 25— a8
£ 21'I IE-2 -2i-1 TooETy 11'0 - 208 16,46 —4 34, D'i bk 3z e o
0 34-4—”-3 219 e 4‘3—.-11'1—:9-? R 48 gg Gl 312 3 12| Secmble
047, BN [y . I Ej o 3 o119 i
IL a1 I ::; i:: I {}3_:_::; i:: IT 24 j; | yaci, 5-Feb. 25 3-8 g: 126 iy :
TE:RS o I 23 ; . I 45 & 40 T 133 .5 e
IT 30 :;-6—12 . | 35-:-::-4-224 i :-i 24 o2 43 g-;, e (B T
=5 46 | II;—:& : 54{- II';- 1ni 12 1% 3 | 4é Akl 45—-35 139 z4 B-a
o A m_: EI0 e [ 2R 35_:3 | 7 47 29 157| 26 go
1219 oo 2o | 12 zg 118 200 || 12 54 4y | Feb. 26-Dec. 31 22 40 :?i 28 o3
1z 37 : 124 R | i TS P : & .
P kel 0 el TR el I - ol —
15 14, 123 —200 13 24 4 yagmrger || 13 54—3-3 N3 43 91| 32-100
I3 35, I3 45 | 14 16 3 - | 34103
e TIxd—wr| O o | 12-2 — 19-6 5 37 63 v - R
:3 fg-b 1z°§ -~ 1y-8 Ii 33-1— IZ2°3— 195 'g ii 16 MARS 2 g o MO 36—10-6
14 42-!- 126 — 1497 14 54+u'4— TH-4 15 30 35 | Jan. 1-Dec. 31 ﬁ~g_4'6 2279 ‘ 33 108
+iz -& | T2:8 — 18- —3 & — a7
12 06':':2'3—::5 15 I8 | lz'; z:'i IS 37 ;'; o + G-rI i 4'3 23-9 | 4O —TII1
AR it | 46 } skl 15 26 32 ils} 75 _4g 2;-9 | 42—y
I5 86, | 16 14 2 16 56 - 79 _co 299 44 117
16 28 :3.? ::_2 16 44 : :ii i:: 17 28 ;; gz ;": 71 | 46 1179
I 59 ; I:-z |3 Yo e 18 oz s gg 5 281 48— 122
i; {?;; F13-3 190 :; ';j |- 13'X - 187 :g ?3 2% s 5% ;zi I ft. :
+13°4— 189 +1I3-2 184 -27 2 =l ca| 2 I-4
18 4z 19 01 19 58 95 " U5 :
4135 — 18- +13-3— 185 26 : 55 | 44— o
I ZI 19 42 20 42 9-9 i 327 |
+13:6 187 +13°4—184 —2-5 Sk ot e 2
260 03 20 25 21 28 103 _ 339 :
b13-7 188 f 135 183 —2-4 : 57 5 2 27
20 48 21 11 22 19 106 T . 351 -
+13-8B— 185 +I136- 182 23 e = 0 31
2035 t13g 15a | 220 gy e || 233 B35, ’ O _5g 3 .3. See table
a2 ah | 14-0 - 183 22 5, 138180 A 114 _pg AT o
23 22 | 14-1 1%z £3 51 ~ 139 179 23 B4, 2t 11-8 G-I 389 f— -
L iy ia| SE I s 26 22 1 22 . 401 fu ;
25 26 4 26 oo Vo7 37 36 -3 1267 AfS| o= B
26 315-:_:4'3 i 27 13 : :4; I:z 28 56 ;? 130 ﬁ'i 4283 | 75— B4
Py gt : al
27 52.} Ii-: ”.: z8 33+':_3 Ry P24 . 13-4 fox 442 | Bo- B7
20 15+ & in 30 u::u::u_|_I s 3200 138 66 455 | Bs— B9
aas, S0 TLlsnayi ottt aa st 142 o 469 | 90— 92
32 26 Ii; 175 | 33 29, [4-6 - :;-z 33 4; 13 47 g8 43.; S
34 17 5 17 P | B AR 5T _eg 49
36 zo_:_:“_g_::“ 37 26112-; _l:_n 40 o8 :f 155 _T_g 51-3 | 100— 97
38 36710 A 42 44 - 160 0 528 105— 99
IS I—172 Ligg—atg 1o &g 7 i | rpm—paia
41 o8 frs2 171 | 43 50163 45 36 0 g 5—?-2 54'3
et g 8 169 2 558 115-104
43 59 L5319 45 3 151 - 167 45 47 _ .8 73
47 m-i—: §— 69 4b 55—15-:—:6-(- 52 18 o7 e 74 224 | Lapnas
50 4ﬁ+15_4_:“ 52 44 Ern el 56 e 179 75 589 | 125—10-8
34 491 ::E — 187 17 B& }15-4—16-4 o 23—0'5 13'4_?_6 B0
b Rl AT 51 e 65 o3 g IS‘E—?*? 62-1 | 130--II'I
64 30 51; i s e | e 193 g 638 |135-1r3
po 28T _’.,-,.s 73 16 ,5_ e TS o 198 __ g 654 I40—T85
78 26-’:—:;9 ’15‘ 79 43+ 5-;—:&-4: 81 I3 _ar 2°8 50 AR S )
83 05 | - _a- 2186 3z Ij_ || 87 o3 5 209 _g. 63-8 | 150 -II'9
00 oo I8 T 00 0o TSP T 96 00 21-4 70-5 | 155 —12°1
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ANNEXURE 3
CONVERSION OF ARC TO TIME

1 l i
0'-59° i 60 -119 120 -179 | 180 -239 | 240 -299 | 300 -339 | 0 00 o' 25 @ g0 iutyg
——e '} — | — . i —
gl b m E hoom E nom g . I noom «| B = hoom cfm o 2mdlm o2 im & |m s
1] o oo [ T4) 4 g 120 oo i- IS‘D [ 40 | 1h 0D Jo0 0 DD 00 an D ol o 02 O 03
I O o04 6 | 4 o4 | 12X 5 o4 | IBI | IZ a4 | 241 | th o4 | For | 10 04 1|l004 |DOS 0056|007
2 0 of 6z | 4 OF | 122 BoB juBz | 1z 0f | 242 | 14 0F | 3e2 | 20 OF 2/oof (o0 00|01
3 D12 63 4 12 | 123 8 1z | B3 | r2 2| 243 | 4 12 oy | o T2 F|(0 12| D13 0014 015
4 ! O 16 b4 4 16 | 124 % 1n 13.1;| 1z h | 244 ‘ L 16 | 304 ; 2o 1fs 4|01 (o7 018 |0 g
& | O 28 65 | 4 20 | 125 | H 20 | 1Bg l:: 20| 248 | 6 20 | 308 | zo 2o £ |0z |0 zzi o2z | O 23
6| O 24 66 | g 24 | 726 B 24 | 184 |1: 24 | 246 | 1O 29 | 306 | 20 2 6| o243 l0z25] 0326 o027
~| o 2B 67| 4 2B | 127 8 2B | 187 | 12 28 | 247 | 16 28 307 | 20 28 =|lo 28 |02 E o 3o & 31
8o 32 68 | 4 32| 128 B3z | 188 | 12 32 (248 | 716 32 | 3of =z 32 ] 8 o3z 0 330 o340 3%
gl o 3h 69 | 4 36 | 129 B o1 | 189 | 12 36 | 249 | 16 36 | 309 i:G 36 9 < 36 o 37| 238 o 39
0| o a0 Ta | 4 40 [ 130 40 | 190 | 12 40 | 250 16 &0 | 340 20 40 | Io O 40 | O 40 | 9 42 | O 43
o044 [ TE |4 44 | I3I Bo4q (o 12 44 | 250 16 44 3TN 0 44 | TT O 44 | 0 45| 0 46 | 0 47
12 | 0 48 72 | 4 48 | 132 E 48 | zoz | 12 g8 { 252 | 16 48 | 332 ' 20 48 J 12 < 48 | 0 40 ‘ 00| o g1
13 | 0 52 13| 4 52 | 133 Bogz2 |19y 12 52 {253 16 52| 303 | z0 s2f13 o 52| 0531|0540 8%
14 | 0 56 74 ! 4 56 | 134 | B os6 | I94 12 561 254 16 45 | 3p4 20 SO 14 0S4 | o 57 i o 58 g 50
i | ]
15 {1 oo 5| 5 00| 135 I o0 | X950 13 o0 (2858 17 00 [ 3¥5 I eo f XI5 | 1 o0 1 o1 i1 Bz | 1 o3
6|1 04 76 | 5 oq | 136 | ooog | o 33 04 2586 1704|316 I oqf 16| D04 | I05 106 EI o7
171 08 T ' s o8 | I37 ! pof | 197 [ 13 0f | 287 17 0B | 317 | 21 o § 17 | I OB |1 09I I0|IIX
15 !r 1z 7851z | 138 o 12 | 198 | 13 12 | 2585 | 17 1z | 318 (a1 12 § 18 EI 12 (3|14 |axs
19 | I I6 79| 5 16 | 139 g if 199: 13 16 | z89 | 17 16 | 330 | 2z 16 k19 | I 16! I I7:1I I8 |1 19
20 | 1 20] %o !5 20 T40 9 20 200 | 13 20| 260 17 201320 27T 20|20 )T 20 T 21§ 22 I 23
T | T 24 3L | 5 z4 | L41 G 24 | zo¥ | I3 24 | IOE | [T 24 | 321 | 21 24 §32% | 1 24 | D 25 I 26 | 27
1z |1z 82 | 5 28 | 142 g 28 |20z | 13 28 | 262 17 28 | 322 21 28 Ja2z |1 28 iI z 3¢ |1 30
23 | I 32 B3 |s532 143 032|203 1332|263 1732|323 21 32]323 | T 32 [T 3334|135
23 : 1 36 Bg |53 L4} g 6 I 204 | 13 36 | 264 | 17 36 | 324 021 36 |24 (1 36 |7 37 1 38 | 1 30
i [ |
25 | 1 40 85 5 g0 | L4s O 40§ 20% | 13 40 | 265 | IT 40 | 325 | 21 40 ] 25 0 T 4o ;: 4t | 1 gz 1 43
26 | 1 43 B6 | 5 44 | 146 | 9 44 | 206 13 44 | 266 | 17 44 | 326 | 20 44 | 26 | 1 44 | 1 45 1 g6 1 47
27 |1 4B B7 548 147 9 4B 207 | 13 48 | 267 | 17 48 | 327 |21 48 |27 | 1 48 | 1 49 | 1 50 TSI
28 | 1 52 BY% | 5 52 | 4 g 521208 | 13 52| 268 | 17 52 | 328 | 21 g2 | 28 | L 52 | K 53| I 54 1 %59
29 | 156| 89|35 56 | 149 956|209 1356|269 1756|329 21 5639|156 157|158 159
o |zo0| 90| 600 | I50 1000 |2ro | o0 | 270 18 oo | 3300 2200 30 | 2 00 l201 20z 2 a3
31 |2o04| o116 0g | 151  toog|2rr | tgeq4 | 270 of o4 | 330 22 04|00 |20g |2 a5 | 2 08 | 2 o7
3z | 2 0% vz | 6ol |52 | 1o of | 202 14 0f | 272 1B OB | 332 2208 f32 20820920 2
33 |2z 12| 936 02| 153 !Io 12 |zx3 |14 12 ) 273 1B 12| 333 (22 12} 33 |2 12 |2 i3 |2 14 ;2 1%
34216 94 | 6 16 | 154 |10 16 | zng | 1g 16 | 274 1B 16| 334 |22 16|34 |2 06 [ 2 07| 218 2 19
35 | = 2o 95 l 6 20 I55 | 12 20 | XI5 14 25 | 27% i8 20 | 3358 |22 20 385 |2 20 |2 21| 2 22! 2 23
36 [ 2 24 b | 624 156 | 1D 24 | 2D6 | 14 2 76 18 24 | 336 | 22724 3| 224|225 226227
37| z28| w7 |6 28 |157 | 10 28 |27 |14 28 Q277 16 2B | 337 | 22 2 7228|229 230231
38 | 2 32 o8 | 6 32 | 158 | 10 32 | 2eB | 1g 5z § 278 0F az | 338 | 22 32138 | 2 32 | 2 33 z 34 235
39 |2 36| 99| 636|159 1o 36 | 20e 14 36| 279 1B 36 (339 | 22 361392361237 238 239
40 | 2 4o | o0 !ﬁ 40 | 160 | 10 40 | 220 | 14 40 | 2Bo IR 40 | 340 |22 401 40 | 2 4o 2 41 |2 42 2 43
41 ! 2 44 | Ton | 6 44 | T6T | IO 44 | 22X 14 44 7 ZBE 0 1F 44 | 340 | 22 44 [ 41 | 2 44 | 2451245 2 47
4z Iz 48 | 1oz | 6 4% | 262 | 10 48 | 222z | 1q 48 | 2Bz 18 48 [ 342 22 48 42 | 2 43i 24912 5012 %3
43 | 2 52| z03 |4 52| 163 ) I0 52 | 223 | T4 52 | 2By 13 52| 343 32 52 [ 43 | 2 52 2 53 2 54 2 5%
49|z 56| 104 | 6 56 | 164 | 10 56 | 224 0 14 56 | 2By B 56 | 344 22 56 {44 | 2 56 !2 Ti258 250
46 | 300 | Ios | 700 | 165 | 1T oo | 225 | 15 o5 | 2BS 19 00 | 345 0 23 00 | 45 | 3 Dﬂi FJor}3oz 3e;3
46 304 | Tob | 7 o4 | 16 | 11 o4 | 226 15 o4 | 2B6 19 04 | 346 (2304 [ 46 | 304 | 305|306 307
47 | 308|307 ! 7 of | 167 | 11 of | 227 1508 | 2By 19 oF | 347 23 of |47 | 31 0B i3 o9 | 3 10 | 3 11
48 312 | 1of | 7 or2 | 168 11 12 | 228 15 3z | ZHE gy 12 | 348 23 12 48 | 3 12 |3 13 |3 I4 | 3 1%
49 | 3 16 | Log | 7 I6 | I69  IT 16 | 220 I3 16 | xBg 19 16 | 349 23 16 | 49 | 3 16! 3 17 |3 13 53 19
€0 3 20 | Ira | 7 20 | ITe | I1 20 | 230 in 20 | 290 | 19 20 [ 350 23 2o | g0 | 3 20| 3 2T (322|323
ST 324 | IIX |7 24 | 171 | I 24 | 231 | 15 24 | 291 | I9 34 | 35T | 23 24 | 51 | 3 24 | 3 23 |3 26 | 3 27
sz 3 28 | 112 | 7 26 jr7z 11 28 | 232 | 15 28 | 29z g9 2B | 357 | z3 28 | sz 3 28 03 2603 303 31
£3 |3 3z | 1x3 | 7 32 | 173 | II 32 | 233 | I5 32 {203 | 19 32 | 363 | 23 32 | &3 | 3 32 | 3 33 |3 34 [ 3 35
54 336 |xrq | 736|774 | 11 36234 1536|204 | 19 35 1354 |23 36|84 339 337|338 |33
55 | 3 40| IIE | 7 40 | 175 | XD 40| 235 | IS5 40 [ 205 1 I3 40 | 355 | 23 40 | 55 3 40 34 |3 42 | 31 43
g6 3 44 | XIX6 | 7 24 | 076 | II 44 | 236 | 15 94 | 296 | 1O 44 | 356 [ 23 44 | 56 | 3 49 | 3 45 3 46 | 3 47
&7 03 48 | 1x7 | 7 45 | 177 III 4% | 237 | 15 48 | 297 |19 B 357 |23 48 )57 348 |3 49 3 850/ 31 81
&8 | 3 sz | xxB | 7 sz | 178 11 52 | 238 | 15 52 | 298 | 19 52 | 358 | 235 52| 8B |3 52 (3535|354 3 55
59 | 3561119 | 756 | 179 ; 11 56 | 239 | 15 56 | 299 | 19 56 | 350 | 23 560 590 |3 56 3571358 359

The nbove teble is for converting expressions in arc to their eguivalent in time ; i main wse in this Alsmanac
i Tor the conversion of longitude for epplication to LM T, (added if west, subtracted if eass) to give GUMUT. or vice
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ANNEXURE 4
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ANNEXURE 5
4" i
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ANNEXURE 7
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PREDICTED HOURLY HEIGHTS IN METRES
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0.84 0.68 0.61 0.64 0.75 0.89 1,07 1.25 1.38 1.43 1.40 1.30 1,16 1.00 0.87 0.51 0.80 0.85 0.84 1.06 1.18 1.25 1.24 117
1.04 0.69 0.76 0.70 0.72 0.78 0.89 1.04 1.20 1.33 140 1.40 1.34 1.21 1.05 0.2 0.84 0.80 0.81 0.89 1.00 1.12 1.20 1.23
119109095083 076 0.74 0.77 0.87 1.01 1.18 1.32 142 145 139 1.25 1.08 0.92 0.80 0.74 0.75 0.83 0.96 1.10 1.22
1.28 126 1.15 1.00 0.86 0.750.70 0.73 0.84 1.01 1.21 1.38 1.49 1.52 1.43 1,25 1.04 0.85 0.71 0.65 0.68 0.80 0.97 115

1.29 1.37 1.33 1.20 1.01 0.83 0.62 0.64 0.69 0.84 1.06 1.29 1.48 1.59 1.58 1.44 121 0.96 0.74 0.59 0.56 0.64 0.81 1.03
1.24 141 1.46 1.39 1.20 0.97 0.75 0.61 0.58 0.68 0.82 1.15 1.40 1.59 1.67 1.60 1.39 1.11 0.82 0.59 0.48 0.50 0.65 0.58
1.14 1.38 1.52 154 1.39 1.15 087 0.64 0.52 0.55 0.72 0.99 1.26 1.53 1.60 1.71 1.56 1,29 0.96 0.66 0.46 040 0.50 0.72
1.00 129151 162 156 134103 0.73 0.52 046 057 0.81 1.12 1.42 155 1.76 1.60 1.47 1.13 0.78 0.50 0.36 0.38 0.56

084 1,15 144 163 166 1.51 1.22 0.88 0.59 0.44 0.46 0.65 0.94 1.26 155 1.74 1.77 1.62 1.32 0.95 0.61 0.38 0.31 0.42
0.67 099 1.31 157 1.70 1.64 140 1.06 0.73 049 041 0.51 0.76 1.08 140 165 1.78 1.72 1.48 1.14 0.77 0.47 0.31 0.33
0.52 0.82 1.15 1.46 1.66 1.71 1.56 1.26 0.91 0.60 043 0.43 0.561 0.89 1.21 1.51 1.71 1.76 1.62 1.32 0.85 0.61 0.37 0.30
041066098 1.301.57 1.70 166 143 110 0.77 0.52 043 051 0.73 1.02 1.33 1.58 1.72 1.69 148 1.150.79 0.49 0.33

0.350.52 0.80 1.12 1.42 1.62 168 1.56 1.30 0.98 0.69 0.50 0.47 0.61 085 1.13 1.41 1.61 1.68 1.58 1.32 0.99 0.67 043
0.35 0.44 0,65 0.94 1.23 1.48 1.63 1.63 1.46 1.19 0.80 0.66 0.53 0.55 0.71 0.95 1.20 1.44 1.59 1.60 1.45 1.18 0.87 0.60
043 042 0.55 0.77 1.04 1.30 1.50 1.60 1.56 1.38 1.13 0.88 0.66 0.59 063 0.79 1.00 1.22 1.42 1.52 1.50 1.34 1.09 0.82
0.60 0.48 0.50 0.65 0.86 1.09 1.31 1.49 1.56 1.51 1.35 1.13 0.90 0.72 0.65 0.69 0.82 1.00 1.19 1.36 1.44 1.41 1.26 1.05

0.83 0.64 0.56 0.59 0.71 0.82 1.08 1.30 147 1.54 1.51 1.38 1.18 096 0.77 068 0.70 0.79 0.94 1.11 1.28 1.37 1.351.25
1.08 088072 063064 0.72 087 1.06 1.27 145 1.56 1.55 145 1,25 1.01 0.81 0.68 0.66 0.72 0.85 1.03 1.20 1.32 1.35
1.20 1.150.97 0.78 0.67 0.54 068 0.81 1.01 1.25 147 161 164 154 1.33 1.05 0.81 0.64 0.57 0.61 0.74 0.95 1.16 1.33
1.41 1.391.25 1.04 0.83 0.66 0.58 0.60 0.73 0.97 125 151 169 1.74 1.63 1.38 1.06 0.77 0.56 0.46 0.49 066 0.91 1.17

1.39 1,51 1.50 1.35 1.10 0.83 061 0.50 0.51 0.67 0.95 1.28 1.55 1.78 1.83 1.69 1.40 1.03 0.69 0.45 0.34 0.40 0.61 0.91
1.22 148163 161 142 1.11 0.79 0.53 0.40 0.43 0.64 0.96 1.32 1.64 1.86 1.89 1.72 1.37 0.96 0.59 0.33 0.25 0.35 0.62
0.86 132 1.60 1.75 1.69 1.44 1.08 0.72 0.45 0.33 0.40 0.64 099 1.37 1.70 1.91 1.91 168 1,29 0.85 048 0.24 0.20 0.36
087 105143 1.721.83 1.72 141 1.01 064 0.38 029 0.40 0.68 1.04 143 175 1.93 1.87 160 1.17 0.73 0.37 0.18 0.21

0.43 0.77 1.17 1.54 1.80 1.86 1.69 1.34 0.83 0.57 0.34 0.31 046 0.75 1.11 1.48 1.77 1.89 1.78 146 1,02 060 0.30 0.18
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0.84 069062065077 083 1.11 1.28 1.41 1.46 142 1.31 116 0.99 087 0.81 0.82 0.82 0,99 1.10 1.20 1.25 1.23 1.15
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